Dysregulated monocyte iron homeostasis and erythropoietin formation in patients with anemia of chronic disease.
Anemia of chronic disease (ACD) is frequently found in patients with chronic immune activation. Since most studies on ACD pathophysiology were performed with cell culture or animal models but not in humans, we examined 37 ACD patients suffering from autoimmune diseases or infections, 10 subjects with iron-deficiency anemia (IDA), 10 anemic patients with hereditary spherocytosis (HS), and 27 age-matched controls. Although hemoglobin concentrations were comparable between ACD and IDA patients, the latter presented with significantly higher serum erythropoietin concentrations than ACD patients. The significant negative correlation between erythropoietin and hemoglobin levels observed in IDA patients was also found in a group of anemic but not hypoferremic hereditary spherocytosis subjects, but not in ACD patients. Increased serum concentrations of the hepcidin precursor prohepcidin were paralleled by a decreased expression of the iron exporter ferroportin in circulating monocytes of ACD patients. In the latter cells, increased amounts of the iron storage protein ferritin and a reduced activity of iron-regulatory protein indicated monocyte iron accumulation. Our data indicate that hypoferremia in ACD may result from downregulation of ferroportin expression by hepcidin and cytokines with subsequent iron retention in monocytes. Together with a diminished erythropoietin formation, the impaired iron recirculation from monocytes may be central in the pathophysiology of ACD in humans.